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Mineral needs 
for swine rations 
John C. Rea and Trygve L. Veum, 
Department of Animal Science, College of Agriculture 
Swine producers have known for years that minerals 
must be supplied in swine rations for optimum 
performance. Increased confinement raising of hogs 
has stimulated more interest in defining and meeting 
mineral needs of hogs. 
About 5 percent of the total body weight of swine 
is mineral elements. These elements are essential for 
most of the basic reactions in the body. They have a 
role in digestion; metabolism of protein, fats, and 
carbohydrates; and in the structure of chromosomes, 
enzymes, nerves, blood, skeleton, hair, and milk. 
They are also important to heredity, growth, produc-
tion, and resistance to parasites and diseases. 
Mineral deficiencies are more likely to occur in 
swine than in other four-footed farm animals. Some 
obvious reasons for this are: 
1) they grow faster for their size; 
2) they reproduce at an earlier age and while they 
are still growing; 
3) they are more prolific; 
4) they are fed in confinement both off and on 
concrete; and 
5) grain, which is a principal feed, is low in 
required minerals. 
Swine depend primarily on their daily feed to 
supply needed minerals. Body stores are used in 
emergencies, but these amounts are less than neces-
sary for maximum production. 
Minerals required 
There is considerable research which would indicate 
that at least 15 mineral elements are required in the 
diet for swine. These are: calcium, phosphorus, 
S~)lm, chlorine, potassium, sulphur, magnesium, 
manganese, zinc, iodine, copper, cobalt (in Vitamin 
Bu), fluorine, and selenium. 
In addition, some research would indicate other 
trace minerals may be needed. Only seven of these 
required minerals are likely to be deficient in swine 
rations in the Midwest. They are calcium, phosphorus, 
sodium, chlorine, iron, zinc, and iodine. 
Requirement figures for these minerals based on 
recent research trials are in Tables 1, 2, and 3. 
Practical mineral levels for swine are shown in 
Tables 4 and 5. 
Calcium and phosphorus 
These two important minerals need to be considered 
together. The total amount of each needed to meet 
requirements and the ratio of one to the other are 
both important for optimum performance. Calcium 
in excess of requirements (25 percent or more) has 
been shown to reduce feed efficiency and growth. 
The calcium content of corn, small grains, and soy-
bean meal is sufficiently low to require supplementa-
tion for all swine. Ground limestone is the least 
expensive recommended source of calcium in the 
Midwest. It contains 33 to 38 percent calcium. 
Phosphorus may be the most important mineral 
element in the body because it is involved in nearly 
every metabolic system. Small grains and corn are 
usually an inadequate source of phosphorus for 
swine because of the low level of phosphorus they 
contain and low availability. A dietary phosphorus 
deficiency has an immediate depressing effect on 
appetite, growth rate, and feed efficiency of swine. 
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Table 1. Major mineral requirements -
growing and finishing swine 
Mineral lbs. lbs. lbs. lbs . 
Element 10· - ·' 25 .. 75 76-130 130-220 
Calcium% .80 .65 .55 .50 
Phosphorus % .60 .50 .45 .40 
Sodium % , ;_U .10 .10 .10 
Chlorine % .13 .13 .13 .13 
Potassium % .26 .25 .20 .17 
Table 2. Major mineral requirements -
breeding swine 
Mineral 
Element 
Calcium % 
Phosphorus % 
NaCl (salt) % 
Potassium % 
Bred Gilts, 
Sows & Boars 
.75 
.60 
.50 
.20 
Lactating Gilts 
& Sows 
.75 
.5 
.50 
.20 
Table 3. Trace minerals for swine 
Mineral 
Element 
Copper 
Iron 
Iodine 
Magnesium 
Manganese 
Zinc 
Selenium 
Requirement 
(mg/lb diet) 
2.7a 
63.6a 
0.1 
180.0 
4.5 
45.5 
.07 
Toxic level 
(mg/lb diet) 
136b 
2273 
1818 
909 
2.3 
•Growing pig requirement, less for heavier weights. 
t,,yoxic symptoms have been obtained on a few occasions . 
There is considerable variation in availability of 
phosphorus sources (see Table 6). If sources of phos-
phorus other than those commonly available in Mis-
souri (for example, bonemeal or dicalcium phosphate) 
are used, the purchase price should be based on the 
cost per unit of available digestible phosphorus. Both 
bonemeal and dicalcium phosphate rank high in 
availability when compared to other phosphorus 
sources. Sources such as soft phosphate have been 
found rather low in availability. 
The ratio of calcium to phosphorus is important. 
Strive for a calcium to phosphorus ratio in the range 
of 1.3 to 1.0. 
Salt (Sodium and chlorine) 
Salt will be deficient in all common swine rations. 
Standard practice is to add .5 percent salt to the ration 
regardless of the method of feeding or the ration 
contents. If milk by-products such as liquid whey are 
used, salt levels would need to be reduced. The total 
daily salt requirement is thought to be around .35 
percent of total dry matter and the .5 percent level is 
used as a convenience figure. A nutritional need 
greater than .5 percent has not been demonstrated, 
and at this level there is little danger of toxicity.Salt 
cannot be stored in the body to any great extent, so 
consumption above daily needs must be excreted. 
There have been cases of toxicity caused by unavail-
ability of fresh water where high levels of salt were 
being fed. 
Iron 
Iron will be deficient for the suckling pig in confine-
ment until it is consuming a considerable amount of 
an iron-supplemented creep or starter ration. Baby 
pigs must receive a supplemental iron source . This 
additional iron can be successfully .supplied in many 
forms such as injections, swabbing the sow's udder, 
clean dirt, and others. 
Zinc 
Zinc deficiency in swine is characterized by reduc-
tion in growth rate and feed efficiency, often accom-
panied by a skin condition called parakeratosis. Growth 
rate and feed efficiency are usually adversely affect-
ed considerably before the skin condition appears. 
High levels of calcium in the diet increase the require-
ment for zinc. Excess calcium reduces the absorption 
of zinc and may speed up removal of zinc from the 
tissues. The zinc requirement on a corn-soy ration is 
about 50 parts per million with normal levels of 
calcium. 
Iodine 
Iodine is required in small amounts. It is especially 
important for sows during pregnancy. A shortage of 
iodine can cause hairless pigs at birth or pigs that are 
suffering from goiter. The use of salt containing 
stabilized iodine at a level of .015 percent is recom-
mended for swine. This will provide adequate iodine 
if the salt is added at the rate of .5 percent of the total 
air-dry feed . 
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Potassium 
Potassium is an important mineral involved in electro-
lyte balance and neuromuscular function . Grain-
soybean meal rations contain much higher levels of 
potassium than the requirements listed in tables 1 
and 2, and no potassium deficiency has been shown 
in swine fed these diets . 
Table 4. Suggested practical mineral Table 5. Suggested practical mineral 
levels for pigs birth to market (percent levels in diets for reproducing swine 
or ppm) (percent or ppm) 
Mineral Live weight (lb.) Bred Gilts 
125- and Sows 
10-25 25-40 40-125 market Young and Lactating 
Mineral Adult Boars Gilts and Sows 
Calcium,% .85 .75 .65 .65 
Phosphorus, % .72 .65 .50 .50 Calcium,% .90 .90 
Salt, % .25-.50 .25-.50 .25-.50 .25-.50 Phosphorus, % .80 .80 
Potassium, % .26 .26 .23 .17 Salt, % .25-.50 .25-.50 
Magnesium, % .04 .04 .04 .04 Potassium, % .20 .20 
Iron, ppm 100 100 100 100 Magnesium, % .04 .04 
Zinc, ppm 100 100 100 100 Iron, ppm 100 100 
Copper, ppm 10 10 10 10 Zinc, ppm 100 100 
Manganese, ppm 25 25 20 20 Copper, ppm 10 10 
Iodine, ppm .2 .2 .10 .10 Manganese, ppm 20 20 
Selenium, ppm .3 .3 .1 .1 Iodine, ppm .20 .20 
Selenium, ppm .10 .10 
Table 6. Sources of calcium and phosphorus 
Source Mineral Percent Remarks 
Ca p 
Ground Limestone (calcium carbonate) 38 0 
Dicalcium phosphate 22 18.5 
Monocalcium phosphate 18 21 
Tricalcium phosphate 38 18 
Sodium tripolyphosphate 8 25 
Monosodium phosphate 0 25.5 
Disodium phosphate 0 21 
Defluorinated rock phosphate 32 18 
Steamed bone meal 28 14 
Meat and bone meal 10 5 
Tankage 5.5 3 
Fish meal 6 3 
Table 7. Trace mineral check sheet 
Trace Mineral 
Copper1 (mg.) 
Iron (mg.) 
Iodine (mg.) 
Magnesium (mg.) 
Manganese (mg.) 
Zinc (mg.) 
1Baby pig requirement 
Units Per 
Lb. Premix 
Lbs. Premix 
Per Ton 
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Good availability, usually the cheapest 
source or Ca. May contain 36% Ca. 
Good availability, levels may vary. 
Good availability, levels may vary. 
Usually a more expensive source of P. 
Availability varies but usually quite good. 
Total Units 
Per Ton 
Requirement 
Per Ton 
5,500 
72,720 
182 
363,600 
18,182 
45,450 
Toxic Level 
Ton 
227,275 
4,554,500 
3,636,400 
1,818,200 
Other minerals 
The requirements for other trace minerals for swine 
are shown in Table 3. The likelihood of their being 
deficient in Missouri rations is low, but many produc-
ers use a trace-mineralized salt which will supply a 
minimum amount of these ingredients. You should 
check the actual levels you are obtaining through 
your trace mineral mix, being particularly careful to 
check the toxic as well as minimum levels. Selenium 
can now be added to rations at levels of .3 ppm for 
pigs up to 40 lbs. weight and .1 ppm for heavier hogs. 
Use Table 7 to check trace mineral levels. Use your 
trace mineral premix and the directions it lists on 
pounds of premix to add per ton and total units per 
ton. As has been mentioned, it is particularly impor-
tant that iron, iodine, and zinc be provided. 
Suggested procedure for supplementing 
a corn-soy ration with minerals 
1. Use .5 percent iodized salt in all rations to meet 
sodium and chlorine needs. 
2. Supply calcium and phosphorus to meet require-
ment levels shown in Table 1. 
(a) Example-Meet the requirements for a 50 pound 
pig of .65 percent calcium and .50 percent 
phosphorus using an 80 percent corn and 20 
percent soybean meal mixture. 
Example 
Correcting calcium and phosphorus deficiencies in 
a corn-soy ration for a 50 lb. pig 
Step 1. Using the analysis in Table 8, calculate the 
calcium and phosphorus available from your corn 
and soybean meal. In step one you find that 80 lbs. of 
corn and 20 lbs. of soybean meal would provide .080 
lb. of calcium and .382 lb. of phosphorus. 
% lbs. % lbs. 
Ingredient lbs. Ca Ca P P 
Corn 
SBOM 
80 
20 
.02 .016 .31 .248 
.32 .064 .67 .134 
.080 .382 
Step. 2. Subtract calcium and phosphorus supplied in 
corn and soybean meal from the requirement. You 
are still short .570 lb. of calcium and .118 lb. of 
phosphorus ([.650-.080= .570], [.500-.382= .118]) 
Ca% P % 
Requirement .650 .500 
Corn & Soy .080 .382 
Shortage .570 .118 
Steps 3 and 4. Meet the phosphorus requirement first 
since most phosphorus sources also contain some 
calcium. (Phosphorus sources are also more expen-
sive than calcium sources.) In this example, using .65 
lb. of dicalcium would provide an additional .143 lb. 
of calcium and .117 lb. of phosphorus. This would 
meet the phosphorus requirement and leave the 
calcium short .427. 
(Dicalcium Phosphate 22% Ca and 18% P) 
lbs. % Ca lbs. Ca % P lbs. P 
.65 22 .143 18 .117 
Calcium - short .427 (.570-.143) 
Phosphorus - Need is met 
Step. 5 Provide adequate limestone in adequate 
amounts to meet the calcium shortage. In this example, 
1.3 lbs. limestone would provide .429 lb. calcium 
which meets the requirement. 
Limestone 33% Calcium 
lbs. % Ca lbs. Ca 
1.3 33 .429 
To calculate this on a ton basis, multiply your 
answer by 20. This same system can be used with 
additional feed ingredients. You will need to obtain 
figures from tables on phosphorus and calcium levels 
in each feed. This procedure is fairly accurate but 
obviously you are ending up with more than a 100-lb. 
mix, and protein levels will be slightly less than those 
calculated using 100 lbs., after minerals are added. 
3. Provide iron source for baby pigs. 
4. Provide zinc alone or in trace mineral mix at level 
of 50 ppm when the dietary calcium level is not 
excessive. 
5. In complete confinement provide the legal allow-
able level of selenium. 
6. If trace mineral is used, check minimum and toxic 
levels supplied. 
Table 8. Calcium-phosphorus levels in 
common swine feeds 
Feedstuff 
Corn Dent US #2 
Grain Sorghum 
Wheat 
Oats 
Soybean Meal (44%) 
Dicalcium Phosphate 
Steamed Bone Meal 
Limestone 
Calcium Phosphorus 
% % 
.02 
.04 
.05 
.08 
.32 
22.00 
29.00 
33.00 
.31 
.31 
.36 
.30 
.67 
18.00 
13.59 
■ Issued in furtherance of Cooperative Extension Work Acts of May 8 and June 30, 1914 in cooperation with the United States Department of 
Agriculture. James C. Summers, Acting Director, Cooperative Extension Service, University of Missouri and Lincoln University, Columbia, Missouri 
65211 . ■ An equal opportunity institution. 
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